Research has shown that, as a result of certain behavioural biases, individuals do not always make investment decisions in such a way as to maximise their expected utility. These biases have also been observed to manifest differently within gender: men are more overconfident, they display higher risk tolerances and they exhibit stronger self-efficacy and self-attribution biases. The trading behavior and resultant returns of 19,021 individual investors from a South African investment house were analysed over a five-year period (1 January 2007 -31 December 2011. The results showed a statistically significant negative correlation between trading frequency and investor return. While there is no statistically significant difference in the returns earned by men and women; men trade more and have higher variances of returns than women. The data suggests that, on a risk-adjusted basis, women are better investors than men.
INTRODUCTION
ehavioral finance has grown in popularity over the last decade and research in the field has gathered considerable momentum. Of particular interest to this study is that some researchers have shown that behavioral biases exhibit differently in men and women. In particular, men have been found to be less risk-averse and more overconfident than women, and that overconfidence leads to overtrading. Most existing research concludes that overtrading lowers returns, but there is insufficient consistent evidence to support this assertion.
Limited studies have been performed to test these biases in emerging markets. This study contributes to the international body of knowledge available on investor behaviour by attempting to test the theoretical findings in the South African market. The effect of trading frequency on investor return as well as a comparison of the trading frequency and investor returns earned by men and women will be analysed.
The remainder of this paper is structured as follows. Section 2 reviews prior literature on the development of behavioral finance and associated behavioural biases. Section 3 presents the data and discusses the methodology adopted in testing the hypotheses. The results are presented in Section 4 while Section 5 concludes. Hira and Loibl (2008) learnt that men are more confident in their knowledge and investing ability and are more likely to make investment changes when they found that their investments did not deliver the returns that they were expecting. Upon analysing the buys, sells, and holds of individuals and institutions in the Finnish stock market on a daily basis, Grinblatt and Keloharju (2009) realised that overconfident investors were more disposed to sensation seeking and thus traded more regularly. This excessive trading has been found to negatively affect performance (Odean, 1998) . However, Glaser and Weber (2014) reported that overconfidence is not solely responsible for influencing trading behaviour. Barber and Odean (2001) found that women perform better than men in their individual stock investments owing to men trading more and incurring friction costs as a result of their overconfidence. This behavior was characterised by Subrahmanyam (2008) as being akin to prehistoric human existence where men were required to be overconfident and take on risk when hunting in order to survive.
Self-Efficacy And Self-Attribution Bias
Self-efficacy relates to an individual's belief in his or her own competence (Busch 1995) . Self-attribution bias is a phenomenon whereby humans tend to attribute any successful outcomes to skill and any unsuccessful outcomes to bad luck (Hirshleifer & Ying Luo, 2001) .
Men have been found to have a more favourable self-perception of their capabilities than women in a number of different areas such as mathematics (Rammstedt & Rammsayer, 2002) , computing and marketing knowledge (Busch, 1995) , cognitive ability (Rammstedt & Rammsayer, 2002) and financial decision making (Barber & Odean, 2000 . However, empirical results do not support this presumption. Conventional intelligence (i.e. IQ) has not been found to differ between men and women, and only in the field of mathematics have men been found to outperform women (Endres et al., 2008) . Endres et al. (2008) noticed that men and women are different in the way in which they perceive their own abilities and when setting personal goals to predict future performance. Men's goals were considerably more challenging than women's (Endres et al., 2008) , which could have an effect on their investment decisions and ultimate performance. Barber and Odean (2001) noticed that while both men and women expect that they will outperform the market with their portfolios, men expect that they will outperform to a greater extent.
Women have been found to underestimate their abilities more than men, and this difference is more pronounced in tasks which are perceived to be more male-specific. Investing is an example of an environment which is more male-specific as it has historically been dominated by males (Barber & Odean, 2001) . It follows that a woman's perception of her own ability might be even lower in a task such as investing because when women perform a task well, that they attribute it to good luck, whilst men attribute it to their skill (Minter et al., 2005) . However, when women perform a task poorly, they attributed it to their lack of skill, whilst men attributed it to bad luck (Minter et al., 2005) . Women were also found to be more likely to remember their mistakes and, as such, were shown to have a stronger negative recall bias (Beyer, 1998) . With the self-serving attribution bias being more apparent in men, it follows that men are more overconfident than women when it comes to investing (Barber & Odean, 2001 ).
Risk Seeking
Men have been found to buy riskier stocks than women (Feng & Seasholes, 2008) , whilst women have been found to make smaller investments in risky assets and consequently appear to be more risk averse (Charness & Gneezy, 2012) . A significant determining factor of investment behavior is an individual's risk tolerance level; Hira and Loibl (2008) learnt that 51% of men preferred taking on risk to earn above-average returns, whilst 69% of women preferred taking average, below-average or no risks with their investments. By using a cross-sectional Survey of Consumer Finances between 1983 and 2001, which encompassed a total of 24,037 households, Yao & Hanna (2005) investigated risk tolerance and noted that significant differences existed in the risk tolerances of married and single men and women. Risk tolerance was noted to be the highest for single males, then married males, then unmarried females and lastly married females.
In an experimental study by Eckel and Grossman (2008) , visual clues obtained by subjects in their observation of one another were used when assessing the risk preferences of others; women were perceived to be significantly more risk averse than men. The results were consistent regardless of whether men or women were making these predictions, which suggests stereotyping of men and women (Eckel & Grossman, 2008) . Schulman et al. (1999) showed that doctors are less likely to prescribe an aggressive form of treatment for female patients than they would for male patients with the same symptoms, owing to this stereotypical perception. This stereotype could have a direct bearing on men and women's self-perception and resultant investment decisions.
Men are more likely to interpret a risky situation as a challenge, whilst women are likely to perceive the same risky situation as a threat (Croson & Gneezy, 2009 ). In a challenging environment men are stimulated at the thought of their ego and more inclined to engage in such a situation (Block, 1983) , whilst women are more averse to competition. The competitiveness of an environment results in increased participation by men and lesser participation by women. However, these differences are weakened by type of profession and experience. Harbaugh et al. (2002) were unable to find any consistently significant evidence of gender differences in risk aversion. Furthermore, whilst studying the performance of female mutual fund managers, Atkinson, Baird and Frye (2003) concluded there were no differences between men and women as to risk and fund performance.
Self-efficacy is positively associated with risk-taking and the literature shows that individuals with a higher belief in their own competence will steer towards taking more risks than those with a lower perceived capability (He et al., 2008) .
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Overtrading
Agnew et al. (2003) investigated the trading behavior of 401(k) investors and observed men investing more in equities and trading more actively than women. Men traded 56% more than women, while the average annual number of trades was 0.28 for men and 0.18 for women. Barber and Odean (2001) noticed that women held slightly smaller common stock portfolios than men ($18,371 vs. $21,975), and that women turned their portfolios only 0.53 times annually in comparison to men who turned theirs 0.77 times annually.
Feng and Seasholes (2008) investigated whether a man or a woman would sell a stock first if they both held the same stock and observed that men were 20.73% more likely to sell first. This result amplified by the result provided by Barber and Odean (2001) who found that men traded 45% more than women.
Odean (1998) concluded that overconfident traders will believe in a security more than they should and that they will subsequently trade more than could be expected of the theoretical 'rational' trader. Consequently, traders reduce their expected utility. Barber and Odean (2000) investigated households with accounts at a large discount brokerage house from 1991 to 1996 and noticed that those investors who traded the most earned an annual return of 11.4% (below the comparable market return of 17.9%) and concluded that individual investors pay a penalty when trading actively. These authors (2001) also found that both men and women reduced their returns through trading, but that men did so by 0.94 percentage points per year more than women. Further support for the observation that investors earn below-benchmark performance as a result of frequent trading is supplied by Baker (2010).
Gender Differentials In Biases
In the studies discussed above, gender is referred to as a human being's biological sex, but it is noteworthy that masculine characteristics can no longer be applied to men alone (Twenge, 1997) . In a questionnaire-based study on students at the University of Vienna, Meier-pesti and Penz (2008) showed that men still reported a higher identification with masculine attributes than women did. These masculine attributes were found to influence the level of risk taking, whilst feminine characteristics showed no effect.
Conclusion
The literature reviewed for this study provides strong evidence for the existence of behavioral biases. The literature consistently shows that men are more overconfident than women, and that overconfidence leads to overtrading. Most existing research concludes that overtrading lowers returns, but there is insufficient consistent evidence to support this assertion. Within a South African context, no studies have been undertaken on these topics, and as such, an investigation in the South African market is required to make a contribution to the international body of knowledge available.
DATA AND METHODOLOGY

Research Questions
The literature review suggests that women are better investors than men inasmuch as previous studies indicate that women earn higher average returns than men.
The research questions for this study are as follows:
1.
Does trading frequency influence investor return? 2.
Do men trade more than women? 3.
Do men earn lower returns than women?
The null hypotheses are that trading frequency does not influence returns (H 0, 1) , and that there is no difference between men and women in either trading frequency (H 0,2) or investment returns (H 0,3) .
Research Approach
A South African investment house with records of individual investor performance and limited demographic information was approached. The investment house offers collective investment schemes (commonly referred to as unit trusts) with various risk profiles to the retail investing public. Initial specifications were given to the investment house so as to enable them to extract information relating to the return earned over various periods, and the gender of individual investors invested in an equity fund.
Owing to capacity constraints at the investment house, return data per individual investor on a per fund basis was not available. However, data over a cross section of funds per investor was available. Since the focus of this research is whether or not overtrading results in lower returns, it makes little difference whether an investor is invested in equity or another form of fund as multiple fund holdings do not necessarily affect the investor's ability to trade. Furthermore, by focusing only on funds trading into and out of an equity fund, the extent of results obtainable would be limited.
Further capacity constraints revealed that data would only be available from 1 January 2007 to 31 December 2011 and that the shortest time period for which data could be extracted was three years. As the complete data set of five years was a long enough period for fluctuations in returns earned to be smoothed out, it was decided to create sub-periods, in the hope of drawing out more specific gender differences. The periods were measured over calendar years as follows: The data included only non-advised individual investors and excluded all investments by organisations, staff and group retirement fund clients as these investments are likely to be advised. The particular emphasis on nonadvised investors is in order to allow for behavioral biases between men and women to manifest as opposed to distorting them with the effect of a financial advisor investing on behalf of a client of the opposite gender. This approach is consistent with Barber and Odean (2001).
Trading Frequency
Unique to this study, 'trading' was defined as 'switching' where an investor moves money between funds on the investment house's platform. A switch frequency count was performed which included all lump sum contributions and redemptions. Regular investments (i.e. debit orders) were excluded because often these are set-up at the inception of the investment and are executed automatically. It may be reasonable to assume that there is less explicit consideration given to these cash flows than to lump sum investments and redemptions, where the decision might be amplified by an assessment of factors such as market price fluctuations.
Research Method
For reasons of confidentiality and privacy, the data provided by the investment house was devoid of any individual investor details. The investment house used the South African identification numbers of individual investors to discern the age and gender of those investors and provided a list of the results of the return calculations performed for each investor to the authors. This data included 19,021 individual investor returns over the five year and three year periods described previously. Each return result was flagged as male or female.
The return, net of switching costs, was calculated using the traditional method for calculating an internal rate of return (IRR). The IRR is considered acceptable as it standardises the return by taking into account the effects of cash flows into and out of the collective investment schemes and by doing so accounts for the effect of cash injections and withdrawals on investment return. Owing to the fact that the timing of cash flows could well be differentiated between men and women, this could be a determining factor in differential outcome.
In instances where a calculated return was missing for one or more of the four periods examined, that observation was omitted from the analysis. After sorting all the data into the respective groupings by period, the sample sizes were as follows: 
Limitations
The study cannot control for the influence that spouses may have on one another's investment decisions. Furthermore, the data did not permit the determination of whether the spouse who opened the account is the one actually making the decisions and using the account. Owing to confidentiality of client information, this study is unable to distinguish between married and single investors. As such, the further insight available from such data is not considered in this study.
RESULTS
Does Trading Frequency Influence Investor Return?
The number of switches made over the five year period ending 31 December 2011 was correlated against investment returns earned over the same period. Data on switch frequency was only available for the total five year period. A highly significant negative correlation (p<0.0001) was found between the number of switches made by investors and their corresponding returns ( Table 2 ). These results are consistent with findings by Barber and Odean (2000) and Barber and Odean (2001) .
The distribution of switches (Figure 1) shows that 77% of investors made no switches during the five years ending 31 December 2011, and that 97% of investors made 6 switches or less.
Figure 1: Distribution Of Switches
Consequently, the correlation test was re-performed having only six categories of switches i.e. 0, 1, 2, 3, 4, 5 and 6+ switches. Three percent of the total investors were grouped into the last cohort. The same highly significant negative correlation (p<0.0001) was found ( Table 2 ).
These results infer that trading frequency does indeed lower investment returns. This may be explained partially by two phenomena: friction (trading costs) and the effects of mistimed trades. Barber and Odean (2001) support the effect of trading cost friction with their finding that men trade more and incur higher trading costs as a result of their overconfidence. As the return data in this study was calculated net of trading costs, it follows that lower returns would be observed for investors who traded more frequently.
The effects of buying overpriced assets and selling cheap assets is supported by Barber et al. (2009) who observed that stocks sold by individuals tended to outperform those that they bought. These mistimed investments resulted in lower returns. Barber et al. (2009) reasoned that affected investors trade speculatively owing to their overconfidence and want of entertainment.
Do Men Trade More Than Women?
A non-parametric Wilcoxon rank-sum test was used to test for any difference between the trading frequencies of men and women. Men were found to trade significantly more than women (p<0.0001, Table 3 ) which is consistent with findings by Barber and Odean (2001) and Pompian and Longo (2004 
Do Men Earn Lower Returns Than Women?
Given the sample sizes in question, the central limit theorem was applied. The population of returns earned by individual investors was inspected visually. Annexure A.1 to A.3 show distributions visually close to normal, whilst Annexure A.4 shows a distribution deviating from normal. As a result of this, the z-test is used for the first three periods and the Wilcoxon rank-sum test is used for the last period to test for the differences in returns between men and women ( Table 4 ). There was no statistically significant difference between the returns earned by men and women over the five year period ending 31 December 2011. The respective average annualised returns of men and women were 9.10% and 9.11%.
Over two of the three-year periods (ending 31 December 2009 and 2010) women earned higher average returns than men at confidence levels of 99% (men: 7.80% per annum, women: 7.96% per annum) and 85% respectively (men: 7.03% per annum, women: 7.11% per annum) (Table 4 ).
However, for the three-year period ending 31 December 2011, men were found to earn higher returns (12.38% per annum) than women (11.95% per annum) at a high level of significance (p<0.0001, Table 4 ).
Whilst this study confirms that overtrading lowers returns and that South African men trade more than women, the results do not show with any statistical significance that South African men earn lower returns than women. However, Barclay, Litzenberger and Warner (1990) showed that the higher the trade frequency, the greater the variance in returns. From this, there is reason to consider that men could have a larger variability in their return, which would allow for the comparison of the risk-adjusted returns of men and women. This will be investigated by comparing the variance in return of men and women respectively.
Variance in return
F-tests performed on the data in all four time periods examined show that men have significantly higher variances in return than women (p<0.0001, Table 5 ). Markowitz (1952) set out how, given the choice of two portfolios which earn the same return, a 'rational investor' would choose the one which presents the lowest risk or variance in return.
Given this study's finding that the variability of male returns is statistically significantly higher than those of women, and given that the investment returns of men and women are not statistically different, it follows that the sample of women in this study earn better risk-adjusted returns than men.
Analysis Of Results
The distribution of returns earned by investors (Annexure A) appears to be normal over all periods except for the three-year period ending 31 December 2011. The non-normality in the aforementioned three year period could be as a result of the financial crisis which was prevalent at the end of 2008 and the beginning of 2009 (Annexure B). That investors tend to sell risky investments and invest the proceeds in less risky or apparently riskless assets during market crashes has been supported by a number of studies including Barber et al. (2009) and Odean (1998) .
It is conceivable that female investors (having been shown previously to be risk-averse and less prone to trading) who had switched from risky assets into cash during this crisis period would have delayed trading into the risky asset class after the market recovery. However, males may have benefitted from the equity market increases as a result of their greater propensity to trade (into the risky asset class in this instance) and lower risk aversion (Annexure B). These hypothesised actions might explain why men earned higher returns than women in the threeyear period ending 31 December 2011 (Table 4 ).
There is no statistically significant difference in the absolute returns earned by men and women. However, on the basis of return per unit of risk, women outperform men given the statistically significantly lower variability of women's returns.
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Summary Of Results
A statistically significantly negative correlation was found between the number of switches made by investors and their corresponding returns and men were found to trade statistically significantly more than women. No statistically significant difference was found between the returns earned by men and women over the three and five year periods tested, except in the following instances:
•
For the three year period ending 31 December 2009 women were found to statistically significantly outperform men. • Seemingly aberrantly, for the three year period ending 31 December 2011 men were found to statistically significantly outperform women. This result is potentially explained by the gender-specific trading behavior in the markets over the same period.
An analysis of the variances in returns earned by men and women showed that men have statistically significantly greater variances in returns than women.
Conclusions
Trading frequency lowers investors' returns, a phenomenon that the literature reviewed attributes to friction and the effects of mistimed trades. Investors should rather buy-and-hold than trade vigorously to maximise their returns.
Men trade more than women. However, no statistically significant difference was found in the absolute returns earned by men and women. Further analysis showed that men have a statistically significantly greater variance in returns than women. Owing to the lack of a significant difference in the average returns earned by men and women, the larger variability in returns displayed by men allows the inference that on a risk-adjusted basis, women are better investors.
Recommendations
This study reveals findings on investor behaviour within an emerging market. The finding that trading frequency is negatively correlated to investor return is relevant to management as a cautionary tale to investors who tend to regularly switch within and between funds. The approach taken by management to inform investors of behavioral biases should also be viewed differently dependent on the sex of the investor.
The data used in this study was devoid of any information reflecting whether an investor was married or single. An investor's marital status introduces the possibility that a husband could be investing on behalf of his wife or vice versa. Both scenarios again introduce the possibility of gender-switching. A data set including marital status and other variables (such as the presence of children in a household) could offer further scope to identify and explain any differential investment performance between the genders.
The potential explanation for men earning higher returns than women during the market recovery after the financial crisis of 2008/9 requires further analysis. A consideration of whether men perhaps perform better in bull markets while women perhaps perform better in bear markets could also be considered in order to further reveal the risk propensities and behaviors of both genders. 
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